ABSTRACf. The intertidal zonation of rocky shore organisms in northern Jeddah was studied. The distribution of organisms on the shore is tide independent, and mainly affected by the degree of exposure to wave action. No zonation patterns were recognized in protected sites. Regardless of seasonal fluctuation in the sea level, distinctive zonation patterns were recognized all the year round, on an exposed shore. Some ecological remarks associated with destruction of limestone cliffs and increased exposure are discussed.
Introduction
Features of zonation of rocky shores in the northern and southern ReQ Sea have been dealt with by Safriel and Lipkin (1964) and 'Fishelson (1971) , respectively, More recently, a fairly good record of the ecology of rocky shores in the Central Red Sea (Jeddah) was made by Hughes (1977) . Unaware of this study, Aleem (1978) compared the intertidal zonation at AI-Ghardaqa (Hurghada), south of Suez Gulf, Egypt, with that of Obhur, northern Jeddah, Saudi Arabia.
Physical features of the northern Jeddah shores were perturbed during the construction of the city Corni~he Road. The characteristic limestone cliffs were destroyed, and the reef flats in front .of them were filled to varying widths. The Corniche boulder revetments, which now represent the rocky shores are made of firestones ranging in size between 0.3 andO. 7 m3 and these dip steeply into the sea at some sites.
. Site 4 is also a fossil cliff of the same height as that of site 3, but differs in that it has a sharp slope starting below the end of the overhang. This is because of dredging carried out in the area for navigati,on purposes.
Site 5 is a rocky revetment outside abhor Creek. It is separated from the sea by a wide reef flat (ca 80m). The wave energy is decreased before reaching the shore, and is only enough to splash it up to 30-40 cm above the sea level.
Site 6 (Figs. 1 and 2) is also a rocky revetment and is one of the most exposed shores in northern Jeddah. Its base lies directly on the margin of the reef edge. In winter, the wave action at this site is enough to dampen the whole shore. During strong onshore winds, the sea spray splashes the road to varying widths. In summer, when the sea level is lower, the shore is splashed only up to 1.5-2 m above sea level.
At each site, a profile was measured from the top of the shore to the sea level, and faunal densities were determined during winter (February, 1988) and summer (July, 1988) . Faunal densities were determined using a 25 x 25 cm metal quadrat at 30 cm intervals. Additional qualitative samples were also taken at each site to recover rare or fast moving animals. Quantitative and qualitative samples were preserved in 5% buffered formalin solution for identification.
Due to the submersion of some species during winter and the presence of fast moving animals, comparison between sites was carried out on the basis of species pre-are used to calculate the indices of similarity in per cent between the faunal com. munities in the study sites (Table 2) . The main littoral species present at site 1 are limited to the gastropods Nodilitfarina millegranaPhillipi, Planaxis sulcatus Born (Identified as P. savigniby Aleem 1978), Nerita albicilla Linne and Nerita undata Linne. The distribution of these species are restricted to the base of the cliff. They have no distinctive pattern of zonation, but show seasonal migration colonizing the shore up to the top of the shallow undercut in winter and its lower part in summer hence, following the rise and fall of the sea level.
Site 2.
Faunal species recorded on the pillars of the jetty are Cellana eucosmia (Pilsbry) (identifiedasC. rota by Hughes 1977 and Aleem 1978) , Morula granulata(Duclos), lower limit of N. milligrana to sea level, Fast moving fauna (grapsidcrabs and .the blenny Alticops sp) live in a zone extending from sea level up to the upper.1imit of N. millegrana zone, but mainly concentrated at the Cellana zone ora little above.
During summer, when the sea level is 10wer, the wave action is insufficient .to splash the entire width of the shore, and the upper shore fauna aggregate and migrate toward sea level. Howev~r, they retain their distinctive zonation pattern, with the same order as in winter, but with more overlapping (Fig. 2b) . Animal communities which were permanently inundated during winter become exposed during summer on the lower part of the shore. The barnacle C. challengeri is present at the lower limit of Cellana, colonizing a belt of 20 cm wide. The giant barnacle Tetraclita squamosa rufotincta Pilsbury is present just below Chthamalus zone and extends 30 cm. The Tetraclita zone is permanently wave beaten and rarely uncovered. The rocks from the Cellana zone down to Tetraclita zone are covered with a filamentous lawn of E. siliculosus. A number of animal species were recorded at the base of the rock re. vetment. These included the gastropods Drupa ricinis hadari Emerson and cher. nhorsky and Tectus dentatus Forskal, and the sea cucumber Actynopyga muritania (Quoy and Gaimard). The algaPadina sp. also grows sparely at the base of the revet. ment. Beyond this, the bottom drops directly into a zone of living corals dominated by the genera Millipora and Acropora.
Discussion
The indices of similarity between faunal communities at different sites show that similarity between faunal coItlmunities is related to several factors. High values of similarity between faunal communities of limestone cliffs (22-270;0) indicate the importance of substrate texture. The effect of this factor is reflected in the high dissimilarity between the fa':lnal community of the smooth pillars and those of otheisites (11-190;0) . Exposure to wave action affects both species compositions and their zonation patterns. Inside abhor Creek, signs of zonation were observed only at the exposed site (site 4). The similarity between faunal communities at this site a!ld at site 6 (26%) is more than that between sites 5 and 6 (7%), since site 5, which is of the same substratum as that of site 6, is protected, and, hence is less exposed to wave action.
It is of interest to follow the effect of wave action on rocky shore faunal zonation at the ~ost exposed site (site 6). It is apparent that increased wave action extends the vertical range of the shore. This lessens the harshness of the physical factors and enables the animals to become vertically zoned during summer instead of being conc~n-trated near the base of the shore.
Winter and summer zonation patterns described at site 6 could be related to those described in the northern Red Sea bySafriel and Lipkin (1964) , and to the universal scheme proposed by Stephenson and Stephenson (1949) . However, the zones described here are unique in that they are tidal-independent. but are related to the de-ment of the Red Sea environment is a must. This together with studies on the effect. of land reclamation and/or other activities on ti:te near shore waters, will make it possible to avoid decisions with short-term gain at the expense of sustained long term value.
